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CLAIMS 

A compound having the formula I 




C0 2 R t 



wherein: 

A represents 
Z represents 



iulfur or selenium; 

1>) a substituted or unsubstituted non- 



cyclic spacer which Separates 
the amido group by 1 Ap 10 atoj 
independently selected \£ rom c 
and phosphorous; 2) a substittit 
fused or nonfused poly-ca 




prom the carbonyl carbon of 
said atoms being 
n, oxygen/ sulfur , nitrogen 
or unsubstituted mono- or 
or heterocyclic radical; 



or 3) a combination of at least one of said non-cyclic spacer 
and at least one of said ca^bocyclic or heterocyclic radical, 
wherein when said non-cyclic \spacer is bonded to A, said 
non-cyclic spacer separates Affront one of said carbocyc lie or 
heterocyclic radicals by 1 to lV atoms and further wherein 
when said non-cyclic spacer is bqnded to -C(O)-, said non- 
cyclic spacer separates -C(O)- from one of said carbocyclic 
or heterocyclic radicals by 1 to 1<\ atoms; 



and R 2 represent, 



independently, H or C 1 to Cj alkyl 
or other readily lyzable groups; and 

R 3 represents H or a straight, branched or cyclic C 1 to 
C g alkyl group optionally carrying one ofc more halogen, 
hydroxy 1 or amine groups; or a pharmaceutical ly acceptable 
salt thereof. 



II 



-71- 



A compound according to claim 1 having the formula 



o C0 2 ft 2 
^group)— (ring ^Ji^^l 



H 3 N , N' 



N — R 3 
H 



II 



wherein : 

A is sulfur oV selenium; 
Z is - ( group ) -\ring ) - , 

wherein (group Arepresents a non-cyclic spacer which 
separates A from ( ring: ) by 1 to 5 atoms, said atoms being 
independently selected \from carbon, oxygen, sulfur, nitrogen 
and phosphorous and optionally carrying one or more 
substituents independently sel^:ed from to C g alkyl or C 2 



to Cg alkenyl groups, G^ tb Cg 



alkoxy or to Cg alkoxy ( 



to Cg) alkyl groups, C 2 to CV a lk my 1 groups, acyl groups, 
halogen, amino groups, hydroWvgroups , nitro groups or 
mercapto groups, monocyclic carbo- or heterocyclic rings, and 
fused or non-fused poly-carbocyplic or poly-he te r ocy c lie 
rings; 

and wherein (ring) represents one or more of a 
substituted or unsubstituted monocyclic carbo- or 
heterocyclic ring or a fused or non\fused polycarbocyclic or 
heterocyclic ring optionally substituted with one or more 
substituents selected from those recited for (group); 

Rj^ and Rj represent, independently^ H, C 1 to C fi alkyl or 
other readily lyzable groups; and 

Rj represents hydrogen or a straight\ branched or cyclic 
C r to Cg alkyl group optionally carrying halogen, hydroxyl or 
amine substitution;— or-a-pharmac utically-ac^c ptabl salt- 
th r of, 

3. A compound according to claim 1 wherein the moiety 
Z is r presented by Q-X-Ar wherein: 
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□ 



5 E I 

m 



represents a Cj-Cg alkylene, or a C 2 ~C 5 alkenylene or 
alkynyJtene radical optionally carrying one or more 
substitu^nts independently selected from C 1 to C g alkyl or C 2 

groups, C x to Cg alkoxy or C x to C g alkoxyf^ 
to Cg4<alkyk groups, C 2 to Cg alkynyl groups, acyl groups, 
halogen, amiho groups, hydroxyl groups, nitro groups or 
mercapto groups , monocyclic carbo- or heterocyclic rings, and 
fused or non-fused poly-carbocyclic or poly-heterocyclic 
rings ; 

X represents\a methylene, monocyclic carbo- or 
heterocyclic ring, \sulfur, oxygen or amino radical, 
optionally carrying >one or more substituents independently 
selected from to 



C\ alkyl or C 2 to C g alkenyl groups, C 
to Cg alkoxy or Cj. to alkoxy(C 1 to C g )alkyl groups, C 
Cg alkynyl groups, acyl \roups, halogen, amino groups, 



1 
to 



ercapto groups, monocyclic 
used or non-fused poly- 
s; and 

- or heterocyclic 
or heterocyclic ring, all 
tatic, and wherein the Ar may 



hydroxyl groups, nitro groups or 
carbo- or heterocyclic rin 
carbocyclic or poly-heterocytelijl: 

Ar represents a monocycl 
aromatic ring or a bicyclic ca 
or a portion of which may be aroi 

be fused to the monocyclic carbo- Nor heterocyclic ring of X 
and wherein the Ar optionally carries one or more, 
substituents independently selected txom C^ to C g alkyl or C 2 
to Cg alkenyl groups, Cj to C g alkoxy W C ± to C g alkoxy (C x 
to Cg) alkyl groups, C 2 to C g alkynyl grbups, acyl groups, 
halogen, amino groups, hydroxyl groups, nitro groups or 
mercapfo groups , raonocycliccarbo- or heterocyclic rings, and 
fused or non-fused poly-carbocyclic or poly 
rings ; 

or a pharmaceutical ly acceptable salt thereof 
4. A compound or salt according to claim\2, wherein 
the moiety (group) represents a to C 4 alkyl end group; and 

--- the moiety- (ring)— represent s-a substituted or\™ 

unsubstituted, fus d or non-fused carbocyclic or heterocyclic 
bicyclic ring system, or a substitut d or unsubstituted, 
carbocyclic or heterocyclic monocyclic ring system, orv at 



>cyclic 
f heterocyclic 
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l^east two monocyclic ring systems linked by a single bond, 
said monocyclic ring systems being independently substituted 
or Xjnsubstituted. 

^5. A compound having the formula III 




NH, 



CO,R, 



III 



■co 2 n, 



o 



W 



m 
o 



wherein: 

n represent^ an integer from 0 to 5; 
A representsNsulfur or selenium; 

X is methylene^ monocyclic carbo- or heterocyclic ring, 
0, S, or -NH-; 

Ar is an aromatic^ raaic ill, wherein Ar can form a fused 
bicyclic ring system w^h\sa&fl ring of X; and 

R 1 and R 2 f which caV be the same or dif ferent , are 
hydrogen or alkyl radical^ having 1 to 6 carbon atoms; 

or a pharmaceutically ^acceptable salt thereof. 

6 . A compound or salt\according to claim 5 wherein n 
is 2, A is sulfur, X is methylene, Ar is phenylene and and 
R 2 are hydrogen. 

7 . A compound or salt acceding to claim 5 wherein n 
is 2, A is sulfur, X is methylene\Ar is 2,5-thienyl and R x 
and R 2 are hydrogen 

8~T A compound or salt accord! 
is 2, A is sulfur, X is S, Ar is phen: 
hydrogen . 

9. A compound or salt according t& claim 5 wherein n 
is 2, A is sulfur, X is -NH-, Ar is phenylene and R x and R 2 
are hydrogen. 

10V A compound^ or salt according to -cl^sim -5- -wherein n 

is 2, A is sulfur, X is m thylene, Ar is phen 
R2 are alkyl radicals having 1 to 6 carbon atom 



to claim 5 wherein n 
Lene and Rj^ and R 2 are 



ene and R 1 and 



11 • A compound or salt according to claim 5 wherein n 
is 2, A is sulfur, X is methylene, Ar is 2,5-thienyl and 
and asre ethyl groups . 

12 • \ A compound or salt according to claim 5 wherein n 
is 2, "& is\sulfur, X is sulfur, Ar is phenylene and and R 
are ethyl gtoups . 

13. A ^compound or salt according to claim 5, wherein n 
is 2, A is sulfur, X is -NH-, Ar is phenylene and R 1 and R 2 
are ethyl groups . 

14. An antiproliferative composition comprising a 
compound having tihe formula III 




III 



wherein n represents an integer from 0 to 5; 
A is sulfur or seleniW; 

X is methylene, monocyclic carbo- or heterocyclic ring, 
0, S, or -NH-; \ 

Ar is an aromatic radical, wherein Ar can form a fused 
bicyclic ring system with saidAring of X; and 

R x and R 2 , which can be the, same or different, are 
hydrogen or alJcyl radicals having. 1 to 6 carbon atoms; or 

a pharmaceutically acceptable salt thereof 
in combination with a pharmaceutically acceptable carrier. 

15. A composition according t<X claim 14 wherein n is 2 
A is sulfur, X is methylene, and Ar i\i phenylene. 

16. A composition according to claim 14 wherein n is 2 
A is sulfur, X is methylene, and Ar is V , 5-thienyl . 

17. A composition according to claim 14 wherein n is 2 
Vlfiurolf ur7 "X isTs 7"TfiRr"&' ~isT?h nylene . V — - - 

18. A composition according to claim\l4 wherein n is 
A is sulfur, X is -NH-, and Ar is phenylene\ 



19 . An antiproliferative composition comprising a 
compound having the f ormula I : 




wherein: \ 

A represents^ sulfur or selenium; 

Z represents Y) a substituted or unsubstituted non- 
cyclic spacer whichXseparates A from the carbonyl carbon of 
the amido group by l\to 10 atoms / said atoms being 
independently selected, from carbon, oxygen f sulfur , nitrogen 
and phosphorous; 2) a substituted or unsubstituted mono- or 
fused or nonfused poly-carboa£&lic or heterocyclic radical; 
or 3) a combination of ar\leastt one of said non-cyclic spacer 
and at: least one of said c\rpgpVciic or heterocyclic radical, 
wherein when said non-cyclic; spacer is bonded to A, said 
non-cyclic spacer separates A from one of said carbocyclic or 
heterocyclic radicals by 1 to\l0 atoms and further wherein 
when said hori-cyclic spacer is ^bonded to -C(O)-, said non- 
cyclic spacer separates -C(0)- from one of said carbocyclic 
or heterocyclic radicals .by 1 to \o atoms; 

R x and R 2 represent, independently, H r C 1 to C { alkyl or 
other readily lyzable groups; and \ 

^represents H or straight, branched or cyclic C' x to C g 
alkyl group optionally carrying one orynore halogen, hydroxyl 
or amine groups; or a pharmaceutically ^acceptable salt 
thereof ; \ 

in combination with a pharmaceutically acceptable carrier. 

20. A process for inhibiting the growth and 
prolif eiration^of the~~c lis ^f raicrborganisma: and- of higher 
organisms, which process comprises administering to a host in 
need of such treatment an effective amount of >a compound 
having th structural fonpula I \ 



t 
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M 



'CO, 



■s 

14 

s irl 
'Ms 

.14 



fU 



\ 

ir 



wherein : 

A represents sulfur or selenium; 

Z represents 1) a substituted or unsubstituted non- 
cyclic spacer which separates A frpm the carbonyl carbon of 
the amido group by 1 to 10 atoms -/said atoms being 
independently selected £rW carpon, oxygen, sulfur, nitrogen 
and phosphorous; 2) a jsul/stituted or unsubstituted mono- or 
fused or nonfused poly-j/a^bofzfyclic or heterocyclic radical; 
or 3) a combination of at least one of said non-cyclic spacer 
and at least one of said (Carbocyclic or heterocyclic radical, 
wherein when said non-cyclic spacer is bonded to A, said 
non-cyclic spacer separates A from one of said carbocyclic or 
heterocyclic radicals/by 1 to 10 atoms and further wherein 
when said non-cyclic/ spacer is bonded to -C(O)-, said non- 
cyclic spacer separates -C(O)- from one of said carbocyclic 
or heterocyclic radicals by 1 to 10 atoms; 

R x and R 2 Represent, independently, H, Cj^ to C g alkyl or 
other readily ylyzable groups; and 

R 3 represents H or straight, branched or cyclic C 1 to C g 
alkyl grout/ optionally carrying one or more halogen/ hydroxy 1 
or amine groups; or a pharmaceutically acceptable salt 
thereof ■ 

21:. A process for inhibiting the growth and 
proliferation of the cells of microorganisms and higher 
organisms, which process comprises administering to a host in 
need of such treatment an effective amount of a compound 

^inglThe stfuc^^ :-— ^ — — — : — r 




CO,*, 

III 



wherein: J 

n represents an integer from/ 0 to 5; 
A represents sulfur or selenium; 

X is methylene, monocyclic^ carbo- or heterocyclic ring 
0, S, or -NH-; J 

Ar is an aromatic radical/ wherein Ar can form a fused 
bicyclic ring system with saad ring of X; and 

and R 2 , which can be iftw same or different, are 
hydrogen or alJcyl radicals' Mvldg 1 to 6 carbon atoms ; or 

a phannaceutically a/ccepteable salt thereof. 





22. 


A process according xb claim 21 wherein 


n 


is 


2, 


A 


is 


sulfur 


, X is methylene and Ar is phenylene. 












23. 


A process according to claim 21 wherein 


n 


is 


2, 


A 


is 


sulfur 


/ X is methylene and Ar is 2/5-thienyl. 












24. 


A process /according to claim 21 wherein 


n 


is 


2, 


A 


is 


sulfur 


, X is sulfur and Ar is phenylene. 












25. 


A process according to claim 21 wherein 


n 


is 


2, 


A 


is 


sulfur 
26. 


, X is /nh-, and Ar is phenylene. 
A process for preparing a 5-substituted 











pyrimidinone compound having the formula V 




wher in: 

A represents sulfur or selenium; 



represents 1) a substituted or unsubstituted non- 
cyclic \spacer which separates A from the carbonyl carbon of 
the amioo group by 1 to 10 atoms , said atoms being 
independently selected from carbon, oxygen , sulfur, nitrogen 
and phosphorous; 2) a substituted or unsubstituted mono- or 
fused or nonfused poly-carbocyclic or heterocyclic radical; 
or 3 ) a combination of at least one of said non-cyclic spacer 
and at least one of said carbocyclic or heterocyclic radical, 
wherein said noh-cyclic spacer separates A from one of said 
carbocyclic or heterocyclic radicals by 1 to 10 atoms; 

R 3 represents^ H or a straight, branched or cyclic (Cj^ to 
Cg) alkyl group, optionally carrying one or more hydroxy 1 or 
amine groups; and 

R 4 represents hydroxy, (Cj^ to C g ) alkyloxy group 
optionally carrying onW or more hydroxyl or amine groups, or 
a protected or unprotected aminfOv acid linked to the acyl 
group of formula V by thai amino portion of the amino acid; 
or a pharmaceutical ly\ acfcetf table salt thereof; 
which process comprise^ ycqfy/tLng a compound having the 
formula VI 

VI 



wherein hal is bromine, chlorine ,\ iodine, or fluorine, and R 3 
is as defined above, with a compound having the formula IV 




HA, 



IV 



wherein A, Z, and R 4 are as defined abov^, in the presence of 
a nonnucleophilic auxiliary base in a solvent in which at 
least one of said reactants is at least partially soluble 
under conditions sufficient to obtain the compound of 

~£ormiilS~V. — — — — ~- 

27. A process according to claim 26 wherdin the non- 
nucleophilic auxiliary base is selected from alkali or earth 
metal carbonates and trialkyl amines • 



iJ8. A process according to claim 27 wherein the solvent 
is a dXpolar aprotic solvent. 

29 \ A process according to claim 28 wherein the solvent 
is selected from dimethylsulf oxide, N,N-dimethylf ormamide, 
N, N-diittethVlacetamide ,. and N-methyl-2-pyrolidinone . 

represents sulfur and Z represents - (CH 2 ) n -X-Ar- wherein 

X represents a methylene, monocyclic carbo- or 
heterocyclic ringr, sulfur, oxygen or amino radical, 
optionally carrying one or more substituents independently 
selected from C x tdv Cg alkyl or C 2 to C g alkenyl groups, C 1 
to C g alkoxy or ^ tb C g alkoxyf^ to C g )alkyl groups, C 2 to 
C g alkynyl groups, acVl groups, halogen, amino groups, 
hydroxyl groups, nitro\group^©r mercapto groups, monocyclic 
carbo- or heterocyclic^ rsings/ and fused or non-fused poly- 
carbocyclic or poly-heterocypllc rings; and 

Ar represents a monocVc lie carbo- or heterocyclic 
-aromatic ring or a bicyclic \carbo- or heterocyclic ring, all 
or a portion of which may be Naromatic, and wherein the Ar may 
be fused to the monocyclic carbo- or heterocyclic ring of X, 
and wherein the Ar optionally carries one or more 
substituents independently selected from Cj to C g alkyl or C 2 
to C g alkenyl groups, to Cg alkoxy or to Cg alkoxyfC^ 
to Cg) alkyl groups, C 2 to Cg alkynyl groups, acyl groups, 
halogen, amino groups,, hydroxyl groups, '. nitro groups or 
mercapto groups, monocyclic carbo- orNheterocyclic rings , and 
f used "or non-fused poly-carbocyclic or Voly-heterocyclic 
rings . ' \ 

31. A process according to claim 3oV/herein the non- 
nucleophilic auxiliary base is selected from alkali or earth 
metal carbonates and trialkylamines . \ 

32. A process according to claim 31 wherein the solvent 
is a dipolar aprotk: solvent ^ - - ~ V — 

33. A process according to claim 32 wherein the solvent 
is selected from dimethylsulf oxide, N,N-dimethylfiormamide, 
N,N-dimethylacetamide, an^ N-m thyl^2-pyrolidinon^ 
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34. A process for inhibiting GARFT comprising the stej 
of administering to a host in need of such inhibition an 
effective amount of a compound having the formula I: 



N — R, 

H 



CQ 2 R 2 




wherein t 

A represents sulfur or sel< 

Z represents 1) a substituted or/iinsubstituted non- 
cyclic spacer which separates krt rom the carbonyl carbon of 
the amido group by 1 to 10 atoms //said atoms being 
independently selected from carbon/ oxygen, sulfur, nitrogen 
and phosphorous; 2) a substituted or unsubstituted mono- or 
fused. or nonfused poly-carbjzfcyclic or heterocyclic radical; 
or 3) a combination of at/least one of said non-cyclic spacer 
and at least one of saijz carbocyclic or heterocyclic radical/ 
wherein when said nonycyclic spacer is bonded to A, said 
non-cyclic spacer separates A from one of said carbocyclic or 
heterocyclic radicals by 1 to 10 atoms and further wherein 
when said non-cyclic spacer is bonded to -C(O)-/ said non- 
cyclic spacer /separates -C(O)- from one of said carbocyclic 
or heterocyclic radicals by 1 to 10 atoms; 

R 2 represent/ independently, H or C 1 to C g alkyl 
or othe^readily lyzable groups; and 

represents H or straight/ branched or cyclic C 1 to C g 
alky* group optionally carrying one or more halogen/ hydroxy 1 

'amine groups; or a pharmaceutically acceptable salt 
thereof ♦ 




* 
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A compound of the formula X 

O 



C0 2 R, 




H 2 N 

wherein : 

A represents sulfur or selenium; 

Ar represents an unsubstituted phenylene or thiehylene 
radical; 

R x and R 2 represent , individually, hydrogen or C x to C g 
alkyl or other readily lyzable groups; 



R^ represents hi 



'l~ v 6 a ^^y^ group , 



opti 



ogen or a straight/ branched or cyclic 
nally carrying one or more halogen , 



jle salt thereof . 

claim 35 wherein A is 
Substituted phenylene radical* 
to claim 35 wherein A is 
>stituted thienylene radical, 
claim 35 wherein A is 
Lene; and R^ e Rj and Rj are 



hydroxyl or amine groups 
a pharmaceutically a 

36. A compound accord' 
sulfur and Ar represents an 

37. A compound accordin« 
sulfur and Ar represents an una 

38. A compound according 
sulfur, Ar is unsubstituted th 
hydrogen • 

39. A compound according to clkim 35 wherein A is 
sulfur, Ar is unsubstituted phenylene ;\ and Rj, R 2 and R 3 are 
hydrogen 

40. A method for inhibiting the growth and 
proliferation of the cells of microorganisms and higher 
organisms, which comprises administering to\a host in need of 
such treatment: an effective amount of the coitfpound having th 
structural formula X as defined in claim 35, oV a 
pharmaceutically acceptable salt thereof. 

41. A method according to claim 40 wherein^ is sulfur 
arid Ar repr s nts^an unsubstituted- phenyl ne-radickl . - 

42. A method according to claim 40 wherein A \s sulfur 
and Ar repres nts an unsubstitut d thi nylen radica 
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k3. A method according to claim 40 wherein A is sulfur, 
Ar is ato unsubstituted thienylene radical; and R j[/ R 2 and R^ 
are hydrogen. 

44. V method according to claim 40 wherein A is sulfur, 
Ar is^an unsubstituted phenylene radical; and R 2 and R 3 
are hydrogen, 

45. An antiproliferative composition comprising the 
compound having \he formula X as define>d in claim 35 or a 
pharamaceutically Nacceptable salt thereof/ in combination 
with a pharmaceutical ly acceptable carrier, 

46. A composition according to claim 45 wherein A is 
sulfur and Ar represents an unsubstituted phenylene radical. 

47. A compos it ion ^according to claim 45 wherein A is 
sulfur and Ar represents \n unsubstitued thienylene radical. 

48. A composition according to claim 45 wherein A is 
sulfur , Ar is an unsubstituted thienylene radical; and R^, R, 
and R 3 are hydrogen, \ 11/ 

49. A composition according to claim 45 wherein A is 
sulfur 9 Ar is an unsubstituted phenylene; and R^, R 2 and R 3 
are hydrogen. 

50. A compound having the formula V 




.A 



wherein t NMR ' 

A~~represents sulfur or selenium; 

Z represents 1) a substituted or unsubstituted non- 
cyclic spacer which separates A from the carbonyl \^arbon of 
the amido group by 1 to 10 atoms, said atoms being 
independently selected from carbon, oxygen, sulfur, nitrogen 
and phosphorous; 2) a substituted or unsubstituted raondr or 
"fused" or nonf used poly-carbocyclic or -heterocyclic radical ; 
or 3) a combination of at least on of said non-cyclic spacer 
and at least on of said carbocyclic or heterocyclic 



tfier in said non-cyclic spacer separates A from one of said 
ca^bocyclic or heterocyclic radicals by 1 to 10 atoms; 

iy represents H or a straight, branched or cyclic (C 1 to 
Cg) alkyl group , optionally carrying one or more hydroxy! or. 
amine, groups; and 

represents hydroxy, (C 1 to Cg) alkyloxy group 
optionally Ncarrying one or more hydroxy! or amine groups, or 
a protected qx unprotected amino acid linked to the acyl 
group of formula V by the amine portion of the amino acid; 
or a pharmaceutical ly acceptable salt thereof. 
51. A proceVs for inhibiting AICARFT comprising the 
step of administering to a host in need of such inhibition an 
effective amount: of a\compound having the formula Xt 

CO a R, 



H 3 N 

wherein t 




NKR^ 



A represents sulfur or seleiu 
Ar represents an unsubstitutec 
radical; 

Rj^ and R 2 represent, individually^ 
alkyl or other readily lyzable groups; 
R 



phenylene or thienylene 



hydrogen or to 



3 represents hydrogen or a straight \branched or cyclic 



Cj^-Cg alkyl group, optionally carrying one 
hydroxyl or amine groups ; or 

a~ pharmaceutical^ acceptable salt thereoi 



more halogen, 



